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COMPLETE SPECIFICATION 

Improvements in or relating to Moving Stairways 

\Yo, Westixghocse Electric Inter- operation, the step rollers wear from their 

national Company., of 40, Wall Street, normal full -size to a smaller size and 55 

New York, State of New York, United hence the amount of clearance between 

States of America, a corporation organ- them and the rails becomes greater. If 

5 iiucl and existing under the Laws of the the wear becomes excessive ° there is a 

Shite of Delaware, in said United States tendency for the steps to increase their 

i*i America, do hereby declare the nature float or tilt and operate in an unpleasant 60 

<*i t aid iuvention and in whaii manner the manner as. they move along the tracks, 

•aiue is to be performed, to be purticu- Heretofore the only way to overcome this 

10 l:»rly described and ascertained in and by unpleasant kind of operation has been to 

liiy following statement:— replace the worn step rollers with new 

in is invention relates generally to mov- rollers. (55 
iug stairways, and more particularly, to The chief -object of the present inven- 

tlu- _ operation of the stairway steps along tion is to- provide an. improved moving 

15 itifir tracks. stairway in which, regardless of wear, the 

lu moving stairways as heretofore con- steps will glide from one landing to an- 

»Lrurtt-<l, the steps have been supported other without tilting or deviating even 70 

upon their tracks by front rollers and by slightly from the "path along which they 

n-ar rollers, and have been moved along are designed to travel. 

20 their tracks by driving chains which pass With the above object in view, the mov- 

:i round driving sprocket wheels at the ing stairway, according to the present 

ends of the stairways. Tn'e -steps aTe invention, comprises an° endless series of 75 

fastened to the chains by passing the movable steps, each of said steps being 

front axles through the roller joints in provided with rollers disposed for opera* 

25 the? chaiu.s. In urder to keep the amount tion along a track and a biasin^ device or 

of sagging of the chains between the steps devices mounted on the stairway frame- 

a* low as possible, they are kept under work in such position as to engage the 80 

tension by means of suitahle tensioning stairway operating chain and force* it to- 

mechauism connecting the lower sprocket ward the track for maintaining the step 

30 wlietsU to the lower end of the stairway rollers in engagement with the track. 
Inime. In order that the invention may be 

It. is nUo customary to provide suitable more clearly understood and readily car- 85 

guidt* rails above the step rollers to limit ried into effect, reference will now be 

the degree to which they may leave their made to the accompanying drawings in 

35 track rails and to avoid objectionable tilt- wliich : 

ing of the steps. In constructing the Figure L is a diagrammatic representa- 

stairway. the guide rails and the track tion of one side of a> moving stairway em- 90 

rails are mounted in position with a bodying the present invention, as seen 

minimum amount of clearance hetweeu from the interior of the stairway ; 
40 them for the step rollers. However, Fig. 2 is an enlarged view, in -side ele- ' 

where the steps leave the lower landing vation, of the curved portion of the stair- 

aud curve toward the straight rise portion way leading from the lower landing to the 95 

of the stairway extending to the upper straight rise portion of the stairway with 

lauding, the tension on t % ;e chains tends the step biasing means of the present in- 

45 to cause them to raise the front axles of vention embodied therein ; 

the steps, thus moving the rollers thereon Fig. 3 is a view in side elevation of a 

upwardly from their track rails into em portion of the left-hand end of Fig. 2 L00 

gagement with their guide rails. with parts of the sprocket chain and the 

When the steps are new. the clearance steps broken awav to permit illustration 

50 between the track rails and the guide rails of the biasing means, and 

may be so small that the free play of the Fig. 4 is a" view in cross-section of the 

rollers therebetween will not be notice- front axle, driving chain, and front 105 

able . However, as the step* continue in rollers of a step with the biasin<* means 
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oa.eack side disposed in engagement with 
vhe cliain rollers. 

Referring- more particularly to the 
drawings, a moving- stairway is illustrated 
5 as comprising* an endless series of mov- 
able steps 1 L disposed to be moved along 
a truck 1- by a pair of sprocket oka i us lo 
and 14 between an upper landing- 15 and 
.a lower landing 1G. The sprocket chains 

LO are supported at the upper lauding by a 
pair of driving sprocket wheels 17, and 
at the lower landing by a pair of tension- 
ing* sprocket wheels IS. A tension device 
19 is illustrated as being- attached to the 

15 axle 20 of the lower sprocket wheels IS to 
bias the tensioning sprocket wheels to. the 
right to maintain the sprocket chains 
under a suitable tension at all times. 
Each of the chains comprises a plur- 

20 ality of outer links 23 and 24 and a, plur- 
ality of inner links 25 and 26 connected 
at each joint, by a cross pin 27. A chain 
roller 2S is rotatably mounted upon each 
cross pin for the purpose of engaging- the 

25 sprocket "teeth as the chain operates over 
the sprocket wheels. Each roller 28 is 
provided witH a central peripheral 
channel 29 and side flanges 30 and 31 to 
cause it to seat securely on the sprocket 

30 wheels. A front axle 32 and a pair of 
rear stub axles 32a are mounted on each 
step. The ends of the front- axle extend 
through bushings 27a in adjacent joints 
in the chains so that the steps will move 

35 along their tracks with the movement of 
the chains. 

Each step is supported on its track by a 
pair of front wheels or rollers 33 and" 34 
(Fig. 4) mounted on the outer ends of its 

40 frout'axle 32 and a pair of trailing wheels 
or rollers 35 mounted on its rear stub 
axles 32a. In moving on the upper track 
from the lower landing to the upper land- 
ing, the front roller 34 travels on a track 

15 rail 36 comprising an angle iron suitably 
mounted upon a channel iron 37. The 
front roller 33 is likewise provided with a 
track rail 3S mounted upon the channel 
bar 39. The trailing rollers 35 run on a 

50 track rail 35 a. 

A plurality of horizontally mounted 
rollers 40 are disposed on the channel 
members 37 and 39 by means of support- 
ing bases 41 in position to engage the 

55 inner surfaces of the front step rollers and 
thereby prevent the steps from moving 
laterally while they travel along the 
track. 

A guide rail 44 is mounted above the 
60 roller 34 on a member of the stairway 
framework 15 for the purpose of prevent- 
ing the roller from leaving Hie track rail 
•36 . When the stairway is constructed, 
the guide rail 44 is disposed very close to 
65 the roller 34, particularly at the point in 



the stairway where the steps leave thu 
lower landing and curve upwardly toward 
the upper landing in order to prevent t Iks 
tensioning of the chains from pulling the 
front end of the step upwardly. However, 70 
the clearance between rhe guide rail 44 
and the stej> roller 34 must be sufficient 
to permit the roller to travel along it:* 
track rail 3o without rubbing against the 
guide rail. A similar guide rail 44a i.i 75 
provided for the front roller 33. 

When the stairway is new and clear- 
ance between the guide rails and the 
rollers 33 and 34 i>: very small there will 
be only a slight free play of the rollers 80 
between their track rails and their guide 
rails, the amount of this free play being 
.so small as tt> be not verv objectionable. 
However, it has been found in practice 
that the rollers wear to a smaller dia- 85 
meter and thereby increase the clearance 
bet-ween themselves and the guide raiU to 
such an extent that an objectionable 
movement of the rollers 33 and 34 between 
the track rails and the guide rails may 90 
occur, particularly at the point where the 
stairway curves upwardly from the lower 
landing- toward the upper landing. 

In order to avoid this difficulty, means 
are provided for biasing the trout rollers 95 
33 and 34 of the steps toward their track 
rails while they are moving- along the 
curved section of the track leading to the 
upper landing. The biasing means com- 
prises a pair of flexible biasing cam mem- 100 
bers each consisting of flexible strips 47 
and 48. The flexible strips 47 are dis- 
posed to engage the channel portions *J9 
of the rollers on the chain joints as the 
chains pass along the curved portion or 105 
the stainvay leading upward from the 
lower landing to the straight rise portion 
of the stairway. The strips 47 may be 
constructed of any suitable material, such 
as a textile material impregnated uuh a 110 
phenolic condensation product capable ni 
hardening under heat and pressure such 
as a material sold under the Registered 
Trade Mark ** Micarta ". which will pro- 
vide an effective wearing and rjuiet uir- 115 
face for engaging the chain rollers. The 
flexible strips 47 are each mounted upon 
a flexible strip of steel or other suitable 
material 48, hacked up by a resilient 
means such as a plurality oi coil com- 120 
pression springs 40 which bias the strips 
47 into- engagement with the chain rollers 
2S. The compression springs may bo 
mounted on suitable spring seats 50 in 
position to rest against the under face of 1^5 
the framework 45. The flexible biasing 
cam member is anchored at its upper cud 
by a suitable sprimr 31. one eud ot which 
is attached to the frame member 45 and 
the other end of which is attached U> the 130 
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front end of the cam member, to prevent 
undue longitudinal motion and to cause 
the member to maintain its longitudinal 
position while the chain rollers pass under 
5 it. 

Inasmuch as the springs 49 press the 
biasing cam members downwardly on the 
chain rollers as the steps pass along the 
portion of the track to which the cam 

10 members are attached, it will be seen that 
they press the front rollers 33 and 34 of 
the steps downwardly and :u*mly against 
their track rails 36 and 3S t regardless of 
riie upward pull the chains may exert 

15 upon the axle 32 by reason of the "amount 
of tension in the chains. This prevents 
any binding on the rollers or the steps 
because the front rollers 33 and 34 rotate 
freely along their track rails 36 and 38 

-0 while the chain rollers 2S are free to rotate 
in the opposite direction as they travel 
along under the biasing cam members. 
Inasmuch as. the front rollers 33 and 34 
are pressed firmly against their track 

25 rails, there will be no tendency for the 
front end of the step to flout between its 
track rails and its guide rails, regardless 
of how muck wear mav occur in the 
rollers 33 and 34. The trailing rollers 3-3 

30 on the nose end of the step will, by reason 
of gravity, follow along their track rails 
35a and hence the step will travel from 
the lower landing to the upper landing 
firmly along its track rails, regardless of 

35 the weight or distribution of the pass- 
engers on the stairway. 

The strength of the biasing springs 49 
and the stiffness of the biasing cam mem- 
bers should be so selected that, they will 

40 hold the front step rollers 33 ami 34 firmly 
enough on their tracks to prevent teeter- 
ing or tilting of the steps when occupied 
by passengers and yet not so firmly as to 
cause any undue wear in the axles, rollers 

45 ami cam members as the steps move along 
their runway. 

From the foregoing construction it will 
be seen that tho force exerted by the 
flexible biasing cam members bearing on 

50 the chain rollers as the steps pass along 
the upwardly curving portion of the stair- 
way will press the "front step rollers 33 
and 34 against their track rails, thus pre- 
venting the steps from floating between 

55 their track rails and <ruide rails while 
they are in fche upwardly curving zone and 
thus eliminating any undesirable motion 
of the steps. 

Having now particularly described jind 

60 ascertained the nature- of our said inven- 
tion and in what manner the same is to 
be performed, we declare that what wo 
claim is: — 

J . A moving stairwav comprising an 

65 endless series of movable steps, each of 



said steps being provided with rollers dis- 
posed for operation along a track and a 
biasing device or devices mounted on the 
stairway framework in such position as to 
engage the stairway operating chain and 70 
force it toward the track lor maintaining 
the step rollers in engagement with the 
track. 

2. A moving stairwav comprising an 
endless series of movable steps, each, of 75 
*aid steps being provided with track 
rollers disposed for operation along a 
track chain mean 3 attached to said steps 
and having rollers for engagement with 
sprocket wheels for driving said stairway SO 
and resilient means for engaging the said 
chain rollers to bias the step track rollers 
against the track. 

3. A moving stairwav as claimed in 
claim 1. wherein the said biasing device 85 
or each of said devices comprises a cam 
member, and spring members or the like 
positioned between said member and the 
framework. 

4. A moving stairway as claimed in 90 
claim 1 or 3, wherein said cam member is 
flexible. 

o. A moving stairway comprising an 
endless series of movable steps connecting 
a lower landing with an upper landing 95 
each of said steps being provided with 
track rollers and being disposed for opera- 
tion along a track by means of a chain 
attached to tne axles of each of said steps, 
a cam member or members secured to a 100 
irortion of the stairway framework through 
the intermediary of spring members or the 
like and adapted to provide a cushioned 
pressure against the roller* of said ckain 
as they pass along such portion of the K)5 
track for maintaining the track rollers in 
engagement with that portion of the 
track. 

6. A moving stairway comprising an 
endless senes of steps connecting a lower HQ 
landing with an upper landing, each of 
said steps being provided with track 
rollers and being disposed for operation 
along- a track by means of a pair of chains 
attached to the axles of each of said steps, H5 
said chains passing over sprocket wheels 
mounted at each of said landings, a roller 
on each joint in the chains for facilitating 
tlieir operation on the sprocket wheels, 
mechanism for maintaining the chains 120 
under tension to prevent sagging between 
the steps, a resiliency mounted cam mem- 
ber or members mounted on the stairwav 
framework above a curved portion of the 
track m position to engage the rollers on 125 
the chain and bias them toward, said 
curved portion or the track for maintain- 
ing the track rollers in engagement with 
the track where it curves from a lower 
landing towards a straight rise to the 130 
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upper lauding". 

7. A moving' stairway as claimed in 
any of the preceding- claims 3 to 6, where- 
in the said cam member or each of said 
5 cam members include a ^rearing- surface 
formed of a textile material impregnated 
with -a phenolic condensation product cap- 
able of hardening- under heat and pres- 
sure. 

10 S. In or for a moving stairway a step 
biasing device substantially as herein- 



before described with reference to the 
accompanying drawings. m 

9. A moving- stairway substantially as 
hereinbefore described with reference to 
the accompanying: drawings. 

Dated the 12th dav of -June. 1941. 
G. RAYMOND SHEPHERD. 
Chartered Patent Agent. 
2 Xorfolk Street, Strand. London. 
AV.C.2, 
Agent for the Applicants. 
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